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FIREARM MONITORING DEVICE 

TECHNICAL FIELD 

The present invention relates generally to a device for 
collecting data about the usage of a firearm, and monitoring 
the number of times a firearm is discharged, and is particu- 
larly directed to a device which counts the number of times 
that a firearm is discharged and delivers information con- 
cerning the number of rounds left to discharge and the total 
number of rounds discharged through the firearm. The 
invention will be specifically disclosed in connection with a 
device which counts each recoil of the firearm and then 
displays the number of rounds remaining, or the total 
number of rounds discharged. 

BACKGROUND OF THE INVENTION 

An accurate count of the number of rounds remaining in 
a firearm is of great importance to the user. With firearms of 
any type, particularly handguns, it is frequently difficult, if 20 
not impossible, to determine accurately the number of 
rounds remaining in the firearm. This is particularly true 
when the firearm is being used in an urgent situation, such 
as those which occur in law enforcement or combat. Usually 
in such urgent situations, the user is unable to keep track of 25 
the number of rounds discharged, and has no time to 
manually check the status of the firearm. 

This difficulty exists in all types of firearms, including 
automatic and semi-automatic firearms. The problem is 
particularly acute with automatic firearms where it can be 30 
impossible to count at all the number of rounds due to the 
discharge rate. 

Additionally, the total number of rounds fired through a 
firearm is also of great importance in order to monitor the 
service life of the firearm so that proper maintenance can be 
provided. This is true for not only hand held firearms, but 
also for large or permanently mounted firearms such as that 
used by the military. With such information, preventative 
maintenance can be performed before the firearm fails. ^ j 

To date there have been various attempts to provide j 
monitoring systems which can provide information regard- 
ing the number of rounds remaining. For example, U.S. Pat. 
No. 5,142,805 to Home ct al discloses a handgun in which I 
a microprocessor counts the number of times the gun's slide 45 ! 
mechanically engages a switch. Because this device requires 
a slide, the gun must be configured to interface mechanically 
with the monitoring device. This requires retooling of the 
slide, which, in addition to the expense, limits the ability to 
use this device as an after market application. For each 50 
different type of slide, different interfaces must be provided. 
Such a device is not readily adaptable for each type of 
handgun, nor can a single design of such a device possibly \ 
fit substantially all types of handguns which are available. 
For example, such a device cannot be easily adapted to 55 ! 
revolvers, which do not have slides. Furthermore, automatic \ 
and semi-automatic rifles have internal bolts and carriers, 
lacking the slide required for this device. There are also ! 
substantial durability concerns arising out of the mechanical i 
contact between the slide and the switch. ^ 1 

U.S. Pat. No. 4,146,987 discloses a device for large 
caliber firearms which includes a weight eccentrically 
mounted at the end of a long shaft. The weight causes the 
shaft to rotate in response to the firing of the firearm, j 
actuating a mechanical ratchet. Such a device is not suited 65 ! 
for small firearms due to its configuration as well as the extra 1 
mass present in the shaft and weight. In addition to the j 
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durability problems inherent in such a mechanical counter, 
this device would probably have difficulty in keeping up 
with high cycle rates, such as 300 rounds per minute and 
higher. 

There is a need in the art for an accurate monitoring 
device for counting the number of times a firearm is dis- 
charged, particularly which can be easily fitted to all types 
of firearms, pistols, rifles, shotguns, and which will operate 
with any type of action, such as single action, double action, 
1 semi-automatic and automatic. 


SUMMARY OF THE INVENTION 

i5 It is an object of this invention to obviate the above- 
described problems in shortcomings of the prior art hereto- 
fore available. 

It is another object of the present invention to provide a 
firearm monitoring device which is responsive to the recoil 
20 of the firearm. 

It is yet another object of the present invention to provide 
a firearm monitoring device which can provide a count of the 
total number of rounds discharged through the firearm. 

It is another object of the present invention to provide a 
25 firearm monitoring device which can provide an output as a 
visually or audibly perceptible display or as a feed to a data 
collection system such as a computer. 

H is still a further object of the present invention to 
provide a firearm monitoring system which can be used on 
30 a variety of different models of firearms with no or minor 
adaptations. 

It is yet a further object of the present invention to provide 
a firearm monitoring system which includes a display which 
can be easily viewed, especially at night or in low light 
situations with minimal loss of night vision. 

Additional objects, advantages and other novel features of 
the invention will be set forth in part in the description that 
follows and in part will become apparent to those skilled in 

40 the art upon examination of the following or may be learned 
with the practice of the invention. The objects and advan- 
tages of the invention may be realized and obtained by 
means of the instrumentalities and combinations particularly 
pointed out in the appended claims. 

45 . To achieve the foregoing and other objects, and in accor- 
dance with the purposes of the present invention as 
described herein, there is provided a firearm monitoring 
device having first means which generate a first signal in 
response to each recoil of the firearm and second means 

50 which receive the first signal and generate a signal which is 
indicative of the number of first signals received by the 
second means. More particularly, a firearm monitoring 
device having an inertia switch, which is mounted to the 
firearm, generates a signal in response to recoil of the 

55 firearm. The signal is counted by a microcontroller which 
generates an output signal for delivery to a display or data 
collection device. The output signal can indicate the number 
of rounds left to be discharged, based on an initial number 
preset by the user, and can indicate the total number of 

60 rounds discharged by the firearm during its life. Additional 
controls arc provided which allow the user to temporarily 
decrease the beginning number for the countdown. 

Still other objects of the present invention will become 
apparent to those skilled in this an from the following 

65 description wherein there is shown and described a preferred 
embodiment of this invention, simply by way of illustration, 
of one of the best modes contemplated for carrying out the 



invention. As will be realized, the invention is capable of 
other different embodiments, and its several details are 
capable of modification in various, obvious aspects all 
without departing from the invention. Accordingly, the 
drawings and descriptions will be regarded as illustrative in 5 
nature and not as restrictive. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings incorporated in and forming jq 
a part of the specification illustrate several aspects of the 
present invention, and together with the description serve to 
explain the principles of the invention. In the drawings: 

FIG. 1 is a diagrammatic, partially exploded perspective 
view of a firearm monitoring device according to the present is 
invention with a housing shown in dashed lines. 

FIG. 2 is a fragmentary, diagrammatic side view of the 
firearm monitoring device of FIG. 1. 

FIG. 3 is a diagrammatic perspective view of the firearm 
monitoring device of FIG. 1 with a housing. 

FIG. 4 is a diagrammatic perspective view of an embodi- 
ment of the present invention incorporating an integral hand 
grip. 

'erence will now be made in detail to the present 25 
preferred embodiment of the invention, an example of which 
is illustrated in the accompanying drawings. 

DETAILED DESCRIPTION OF THE 

PREFERRED EMBODIMENT 30 

Referring now to the drawings in detail, wherein like 
numerals indicate the same elements throughout the views, 
FIG. 1 shows diagrammatic representations of the various 
components of a firearm monitoring device constructed in 
accordance with the present invention, with a housing 
shown in phantom lines. Firearm monitoring device 2 
includes inertia switch assembly 4, microcontroller 6, reset 
switch 36 (shown above firearm monitoring device 2 for 
clarity), count adjustment switch 38, back light on-off switch 
40, and display 10. Inertia switch assembly 4 is configured 
to generate an electrical signal, such as by completing an 
electrical circuit, in response to each time the firearm recoils, 
which occurs when the firearm is discharged. Inertia switch 
assembly 4 is electrically connected to microcontroller 6, 
which, as described in greater detail below, is adapted to 
count each such signal. Microcontroller 6 generates an j 
electrical signal which drives display 10. As described 
below, back lighting battery 12 and microcontroller battery 
14 provide power to firearm monitoring device 2. 

Referring to FIG. 2, inertia switch assembly 4, shown in 
cross-section, includes housing 16, end 18, center contact 
20, ball 22 and spring 24. Center contact 20 is electrically 
isolated from end 18 by non-conductive material 19. Hous- 
ing 16 acts as a guide within which ball 22 and spring 24 are 55 
disposed. Housing 16, which defines the path of movement 
of ball 22, is generally aligned with the bore of the firearm 
to which firearm monitoring device 2 is attached. Alterna- 
tively, housing 16 can be formed integrally with the housing 
(not shown in FIG. 2) or can be separate as illustrated in FIG. 60 
2. 

When the firearm is discharged, the firearm experiences 
recoil. Ball 22, whose mass is substantially smaller than that 
of the firearm, reacts to the recoil and contacts center contact 
20. Ball 22, which is metal in the preferred embodiment, 65 
completes an electrical circuit from center contact 20, 
through ball 22, spring 24 and/or housing 16, end 18 to post 
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25. Center contact 20 and post 25 are electrically connected 
lo microcontroller 6. 

Ball 22 and spring 24 are selected based on the physical 
characteristics of the firearm and the rounds being dis- 
5 charged so as to close the electrical circuit in response to the 
recoil of the firearm upon discharge, but preferably not in 
response to other impacts which the firearm might experi- 
ence. Preferably, this electrical circuit is closed only once for 
one discharge of the fire arm, with ball 22 returning to a 
10 position adjacent the distal end 26 of housing 16. However, 
for production purposes, it is anticipated that a given ball 
and spring combination will be used for a range of firearms 
and calibers. Given such a range of firearms and calibers that 
a given ball and spring combination may have to accom- 
modate, the microprocessor can be programmed to ignore 
multiple closures occurring within a predetermined period of 
time which result from any "bounce" of ball 22. Additionally 
or alternatively, magnet 27 (shown only in FIG. 2) may be 
disposed adjacent distal end 26, creating an additional return 
force on ball 22. As should be apparent, in the event that 

20 magnet 27 is used, ball 22 must be magnetic and housing 26 
non-magnetic. Adjustment screw 28 can be screwed in or out 
to adjust the distance between ball 22 and magnet 27. 
Magnet 27 and adjustment screw 28 may be carried directly 
by housing for firearm monitoring device 2 or by housing 

25 16. To increase the range of firearms and calibers which a 
given ball and spring combination can accommodate, dif- 
ferent strength magnets may be made available and provi- 
sions made for magnet 27 to be removed from the outside of 
the housing of firearm monitoring device 2. 

30 In order to determine the ball and spring set, the amount 
of recoil of a particular firearm should be determined. This 
can be done using various empirical methods such as 
mounting an acccierometer to the firearm, or measuring the 
displacement and time lapse using high speed photography. 

35 In constructing the preferred embodiment, a 45 caliber ACP 
model 1911 was photographed, showing a travel of 38 mm 
and a complete lapsed time (displacement and return) of 
0,10 seconds. Using this information, a ball and spring 
combination was selected. The cycle rate of the firearm 
should also be considered in order to avoid bounce of the 
ball which would generate multiple closures or resonance of 
the ball which would not generate the necessary closure. 

By aligning the path of movement of the ball with the bore 
of the firearm, the potential for false counts due to impacts 

45 to the firearm is reduced. For example to duplicate the forces 
which are present in a handgun during recoil, the handgun 
would have to receive an impact substantially in line with 
the bore. Any impacts not so in line would have to generate 
a component in line with the path of movement of the ball 

50 sufficient to cause the ball to strike the actuator. 

Inertia switch assembly k functions as a means for gen- 
erating a signal in response to substantially each recoil of a 
firearm. As will be appreciated, there are numerous other 
equivalent structures which can provide the same function- 

55 ality. For example, ball 12 could actuate an actuator, which 
could be a plunger or a/device which is merely responsive 
to the proximal presenci of the ball rather than displacement 
of a plunger. Various/omeMrrangemenis of the ball and 
spring design could aUo b/uitdJ^T example, the direction 

60 of the assembly coulfl b/ reamed, or the spring located on 
the opposite side of /ncyft>aj/(with the appropriate change to 
the location of conbj(r20). Instead of a ball and spring 
arrangement, an acccierometer could be used, with the 
appropriate circuitry to generate the necessary signal in 

65 response each redoil of the fire arm. 

Further, as will be readily appreciated, all or part of inertia 
switch assembly 4, or any of its equivalents, must be 
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mounted so as to be responsive to the recoil of the firearm. 
The other components of firearm monitoring device 2 can be 
mounted remote from the firearm, which may be advanta- 
geous for large caliber or permanently mounted firearms. 
For handguns, however, the display means needs to be in a 5 
convenient location to be observed during,usc of the hand- 
gun. I 

Microcontroller 6 (not seen in FIG/ 2) is electrically 
connected to inertia switch assembl/4, through center 
contact 20 and post 25, and as mcntio/ed above, microcon- 10 
trailer 6 receives the signal from inertia switch assembly 4. 
Microcontroller 6 is a prograrnmabl/microcontroller, which 
has been configured to count \M number of signals, or 
. circuit closures it receives from inertia switch assembly 4. In 
the preferred embodiment, microcontroller 6 is a Sanyo 
LC5732N. Microcontroller ^/generates an output signal 15 
which is indicative of the ntyhber of signals it has received 
from inertia switch assembly 4. This output signal drives 
display 10, which is connected through flex connector 30. 
Display 10 can be any tvf>e of visually perceptible display, 
such as a graphicaji^play or a numeric display. In the 20 
preferred cmbodimemK display 10 includes nine segment, 
positive LCD 32 ahd Ba£k ligjrf 34, giving a visual indication 
indicative of the a/^kJo^k light 34 is preferably red so as 
to minimize UjcUb^sof night vision when reading LCD 32. 
A nine segmejjt^fcr/was used to minimize size, but larger 25 
n displays canliljiWJfe used. Although the preferred embodi- 

« ment uses a virfial display, which continuously displays the ; 

: *y count, as usofi herein, display is not limited to visually 

perceptible ^displays, but can include audio displays, such as 
SA tones or ev F 1 spoken numbers, alone or in combination with 30 

Jl a visuai dj^play. Additionally, the output of microcontroller 

"'j4 6 may M directed to a data collection device, such as a 

p compute?, through use of port 48, which is connected to 

nucrocfintroller 6 through connector 48a. This feature will 
J be Particularly useful with large caliber or permanently 

mounted firearms. 35 

2 To operate firearm monitoring device 2, microcontroller 6 

y, is connected to reset switch 36, count adjustment switch 38 

p and back light on-off switch 40. In operation, the user sets 

R j lhe total number of rounds available by depressing count 

LH adjustment switch 38. To prevent accidental resetting, count 40 

^ adjustment switch 38 is preferably configured to require a 

ul- thin, blunt object, such as a ballpoint pen tip, to depress. 

fQ Starting from this maximum number, microcontroller 6 will 

^crease the number on the display each time it receives a 
signal from inertia switch assembly 4. Once the display 45 
reaches zero, and the firearm has been reloaded, reset switch 
36 is depressed, and the count is reset to the maximum. By 
depressing reset switch 36 and holding iu the display will 
count down from the maximum number until reset switch 36 
is released. This allows the use of a smaller number of 50 
rounds without having to reset the maximum number. 

Back light on-off switch 40 allows back light 34 to be 
turned on and off, in order to conserve back lighting battery 
12. It should be noted that, due to the current drain, back 55 
lighting battery 12 will not last as long as microcontroller 
battery 14. For this reason, back lighting battery 12 is easily 
accessible through the firearm monitoring device 2 housing 
(see FIG. 3), As will be understood, microcontroller battery 
14 should also be easily accessible, but it is not anticipated ^ 
that microcontroller battery 14 will require replacement as 
frequently as will back lighting battery 12. Batteries 12 and 
14 can be located in alternative locations, such as in the grip 
of a hand gun. A primary consideration in battery location is 
the size of available batteries. 65 

Microcontroller 6 also maintains a count of the total 
number of signals it receives from inertia switch assembly 4. 
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Microcontroller 6 is configured to retain this total number in 
memory even in the event of power loss. As mentioned 
above, this may be used for maintenance of the firearm. This 
feature may be provided alone or with the above described 
5 ability to count the number of rounds left. Preferably, the 
total count cannot be reset. Microcontroller 6 could also be 
configured to provide an additional interval count which 
could be reset, for example, after each performance of 
routine maintenance. 
10 In the preferred embodiment, since display 10 is only a 
nine segment display, the total count beyond 19 cannot be 
done directly. Thus, in the preferred embodiment, an exter- 
nal display (not shown), preferably capable of displaying at 
least 5 full digits, is connected to microcontroller 6 through 
15 an electrical port. For example, as shown in FIG. 2, port 48 
is diagrammatically indicated. Microcontroller 6 generates 
the signal required for the external display to display the 
total count. Such an external display could be made avail- 
able, for example, to gun stores or manufacturers which 
20 could provide access to the total as an additional service. Of 
course, if a larger display is used on firearm monitoring 
device 2, an external display would not necessarily be 
required. There are numerous other ways to display the total 
count information, such as by sequential display on display 
25 10 of the individual numerals of the total number. 

so, as mentioned above, microcontroller 6 could be 
connected to a data collection device or computer, particu- 
larly for large caliber or permanent installations, such as 
military applications. This would allow better management 
of maintenance and trackingiof usage. In such case, micro- 
controller 6 would be confidtrcd to deliver data through port 
48, such as in a generic numeric code format. Additionally, 
although a wide ranipc^rnicrx>controller can be used, the 
particular rmcrocontM]e^se1ected for the preferred embodi- 
ment has excess cap/cijM for additional functions which can 
be added if dcsMMJFov example, the microcontroller 
selected is capable, with the appropriate additional externals, 
of displaying como&ss directions. 

Referring to FIG. 3, firearm monitoring device 2 is shown 
disposed within housing 42. Housing 42 is scaled to protect 
firearm monitoring device 2 from the environment, particu- 
larly from solvents which are frequency used for cleaning. 
For this reason, reset switch 36, count adjustment switch 38 
and back light on -off switch 40 are tactile switches which 
underlie thin portions 36a, 38a and 40a, respectively, of 
housing 42. LCD 32 is protected by lens 44 (FIG. 2) which 
is sealed to housing 42. Back lighting battery access cover 
46 is also scaled, as is adjustment screw 26. Opening 486, 
which provides access to electrical port 7, is also sealed. 
Housing 42 is designed to be attached to the hand grip of a 
handgun. When used with a handgun, end 50 of housing 42 
is angled to permit easier holstering. 

Other housing may of course be used, the design of which 
depends on the specific application. For example, as shown 
in FIG. 4, handgrip 52 may comprise the housing for firearm 
monitoring device 2. Handgrip 52 may be a universal 
handgrip, or specific to a particular handgun. 
Additionally, in order to discourage tampering with the 
60 device, particularly the total count, some type of indicator 
can be used to indicate whether the housing has been 
breached. For example, a dye which is responsive to expo- 
sure to air could be applied prior to scaling within the 
housing. 

65 As will be appreciated, when firearm monitoring device 2 
is used with a handgun or rifle, size and location are of prime 
importance. Firearm monitoring device 2 can be mourned at 


